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Objective Lens 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

*mwiz. &%j-mmm.\zm^ t>nz>tt<®iu>xizm?z>o 

2. Description of the Related Art 

Mzmm-? & z t & < 3 &7tnm-v£ zmmmt lt, ^yt^-m&m&m ^tzm 

Jj&~C$><0, 0!IAfc£, 2 t£TM&T«, l)tflgSi:l3^T 4 0 0 nin©il 
ST-ffoT^fc^TfcS&jg^, 2 {g<£> 8 0 0 n m©SgTff ^ 

Z(Dm&. 8 0 0 nm(7)iJS-eo 1 Jt=f- (D X * )V ^ - « 4 0 0 nm©$fiT0 1 
(D X ^ ;U ^ - J± ^ T ¥ # fC & -5 #K 8 0 0 n m (D ft Tte 2 £ ffl t/> 

^STa^T^-itCctO. 3 0 0 ~ 3 8 0 nmffl^f ^JSCStS. 
0)m&. tD h->J 7 5 OnmtDSlTlgf^itlliO, 3 0 0-3 8 0 



1 



^taig£fT^£> #J A testate, ®iRx^j^-^^ttt'T^ 
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yt=f-&&&-r ****** < 
tz\~e. &yt?mwim<Du--*f titu 1 o 07iAh#gg©ii/\'j^ 

Tf, jfi^n^^S^^^. 1 O 0 MH z g$Ol 0 ii LJ«$c£?#0 U-*ftfm 

*s*it < *£**o t l £ ^^^ti- mm^m^u <^5tt^ p^n*^ c*. 

[0011] 

t£ £ ft ft 1" J, BP'S, rs^«[fio^*ji6"B:4j <hl^5#fi; (Xl'^-Xzi 

"Femtosecond pulse width control in microscopy by two - photon absorption 
autocorrelation / by G.J. Brakenhoff,M.Muller & J.Squier / J. of 
Microscopy, Vol. 179, Pt. 3, September 1995, p. 253 - 260" iZ I¥ ifE £ tl T V* -5 „ 
H 3f & tt , **©:7iJXA&U--!flf-A©3teg&fcE1!L, U - if If - A £ 

^^^liistcct ^M^^ff ommmm\zm^^nmvyXL it 

», ilN AT, ^l/>X^S^#M;tf^X£#ffl^3£<hftLtl8tiK 

#1 X it . #IS¥ 0 6-3 3 1 8 9 8^^$g{zH^$tlTV^o 

2^^Js&jefc«fc*«SIS:ff "5ffi«S««^fflli-5*r«!lU>X*«> 
A «\ ^|? 0 6-2 8 1 8 6 4^^|l;152nT^§, 

SUMMARY OF THE INVENTION 
* t j; %> V > X it , 3 0 0 nm©SfiC»lT, J?$ 1 0mmi:*H 
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T5 o %M±<Dtofflmm&&&?zmnTMifc2tiityt¥m : 3rfrz>tez>. 

*mWlz£Z%t!®> V >Xte, 3 0 0 nm«$Si:MLT, f $1 Omm 

N A e > 1 . 5 x N A c — (l) 

{ML, NAelJtig$ft*5NA, N A c \Z iR £ 4f IE £ J&g L N A X & % . 

2|Ef!^t«k4*t«aU>Xtt. ft*l±©ffii&*j&* 2 0 mmUTX$> Z> » 
0 f s e c 2 T T <2> „ 

iHijf^^*^ txMi&znx^z. 

*5g^l:«t*^«jl/>XB, ifi#^I«TfeoT3Onm^±0i$f 
£ £: , * W \z ck 3 2* m U > X , NAeSt^gSftftSNA, N A c £ Jj3£ 
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NAcrt>e>NAe tToi^f, in m % ¥ *f (D ® #r$i m £ tt ^ a m m tit m u 
*mw etna, ifi^^«T©#^Tiajec«t*«i^«T©^^©f6^flii**« 

ii& ^ #4* > X £ II {K T •& £ <!: T # S . 

These and other features and advantages of the present invention will 
become apparent from the following detailed description of the preferred 
embodiments when taken in conjunction with the accompanying drawings. 
BRIF DESCRIPTION OF THE DRAWINGS 

HiAstfi Bit. *mw<D & i mmmizfrfrz-zt® v>xv>ytmz^^ mm 
bit, m&yttfmm? & s^i^fn^nsitt^. 

1 5 A, 5BR^5CI4. 2 ^ jfe 0ij iz & Z> Km V > X <D ® JRJS , #jftiR 
B7B, SS#^XT*<D^<A®^^^£^TiaBJlTfc3o 

18B, mmmMiz ± &yt<Dm#rVtM&^-?mwm-e&z> e 

ii i (4 r> ;u h ? - a >r <i >7*v & xu >xiz&ftz>yt<DmVTftM&7fi-tist 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

mmmcDmmiz^ciL^ , *mw<Dftmmmiz^>^TWiwtz>o 
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3; , ^Cfc^^Jt^i^Ca 0 0 nmt«J|$ 1 OmnTC©|^g|51I$^5 
0 %UJL±»a«EKT»l«Snfc3t^* : F*ffl^« ^^jfiS*« 3 0 0 nmJ^T 

# fg 93 0) «fc 3 K: , KfSlliIE£lfiLfcNA£*r$&S&ft«>*NAfcj&*±KS 
^fr^(i)^^St-^cfc^^^7i^i+^<h,aieffl(DNA(c^LTm7 l d^gx0iA^ 

£D> i*T4Dfcf ^©^[JiiS)5 J *fbtTL/t5, Z (Ditto* *$£WV\$, 

ae3tffl ©n Att o . 6gg*ntf+»tfe5(DT. Jix^fcHE^M-rN 

A ( J N A 0 . 6eiT*oT, L *> , iR ^ ffi IE £ T & £ $ tt . iini^s 

zcDfztb. 7 U tz<T mis o 

Sfc, #f89i(&«fc 5 j£ftiftgJ;:#LT*ig<fc£nfclEjtfft^3ltT- (DOE) 

#r3&3*#lK 1/ - It* CD / \° «7 _ £ ± iff n a |S ft £ ®b jg -r * & * <Z> + # & 7t 

^ *3 , *%wvm ^*mmyt*tm=?- (doe) «, *y h o - ^ 7>%h^fro 
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3*xlf-f -f - <K tz Sb (D it^ T- U * > I- J IS 6 , , RZfi William C. Sweatt 

m t NEWMETHODS OF DESIGNING HOLOGRAPHIC OPTICAL ELEMENTS J 
(SPIE.VOL.126,p46-53,1977) SflCEt S tlT l»5. ^©BRS^I^TfCflS^C 

il S <£> ?t ¥ # 5 X , m 7 13 *3 H T #C © it(2)Tf * fc> S n 5 X * JKO ft MU L 

n s i n 0 = n ' s i n 0 ' ••(2) 
fit. n teA*f««IK©B#f*. n' ttffl WMK»I«t$. 0 l^i^AW 

— ihi#t3E#it«, in 8 (z^-r =fc "5 c yt\i&<Dm3)-?m*D £ n-s m«f 

nsin0 — n'sin0'=mA/ / d "(3) 
fit, m)*mmyt Atejfcg, d tete^rajBTifc*. 

So 

-XMfc) ts*. Bl l 0 izjtk? «fc a -tro/W ^- U -T&M&n? tM^Elffi?)) 

®*f^0)»^U>X©«'&. *©j!t(4){:Stia«*ssK Dio. 

l/f=(n-l)(l/r,-l/r 2 ) ••• (4) 

{3. L , flii^Ei, r , , r 2 tt . *^A*fKt*fm®©fl^^g, n tt U- > 

df/dA=-f ( d n / d A ) / (n-1) 

A f = - f { A n / ( n - 1 ) } - (5) 

&WLm&>®$k&Vfe< t. An/ (n-1) $t «rtt £ ^ *3 T £ £ (C 
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v = ( n - 1 ) / A n ■■■(6) 
v d = ( n - 1 ) / ( n F - n c ) -(7) 
f = h / ( n ' sine') = ( d „ h ) / (m A ) -(8) 

{at. f it mm K^m^om &mm* h itAm-r zw-nytnytmm, d h «A 

»i|X^(7)[II«T7t^^^W^-&> d h h — IT'^SOT, f = C / A ( C « £ 

ft) ^© f = c/Aoija^ATi^t5 t^ro^(9)^ie>ns. 

d f/dA = -C/A 2 = - f / A 

A f = — f (A A/A) —(9) 
Zl^T, v = ( n - 1 ) /AnT&S<DT\ v=AA/AT&£o £E o T , H 
JJr3t** : FC'iia«"CC7y^»[v d « # it (10)0) «t o\ZU2>. 

Vd = A d / ( A F — A c ) =- 3. 4 5 3 -(10) 

(7)#im'l4te> *5 2 0 ~ 9 5 T» * COT. 0 #Tft¥ if * * # fc 3£ # ffc # 

£ (dft-fij LTlSIt Srff -5 O^t5HT*S 0 a9©0Jr)t^if ©lft±©I© 
SSm A / ( n - 1 ) « HI #r ^ (c W V , HUffS** tt 0 3 {£ J; o \z iKS «fc 

m% ti^c o m #f 5cb m \z & z> & o \z aas-r & <» &m * u v> . 
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IS It CD g * S ^' 3 * U >y h *« & £ c 

2 a, 2Bsi/2cit % i nmmizfrfrzttto v > x<Dmmw.m. 
& 0 «t ^ * t cd & s *t -r -5 0 m m m # ^ £ ^ f ^ v ? t & & <, 

H 1 3lMJ CD#^ V >Xti, HI 1 t tbT ct ? K . ^{*#J^ 6)iS{Ci5g$ti7c:, 
MJ f^3i! [fil s£ tf) ® £ ft 7c 5 5£ §21 CD ¥ /XL 1 t , ft f iJ fc 3£ U [til CD fl 
®£ftttfc5^§J{CDIE*-X#XU>XL 2 ft#H:: £ft ttfc5^§3CD|i. 
*-X73Xi/>XL 3 £^5§SCDpJ[£bl/>XL 4i©i^l/>Xt, [11^7^^^ 
fL 5iTiSg$ntl^o mtftft^m^-L 5 CD¥fr¥®feCDMJK. 
H3i:*tJ:5i:, 3 8 0 n m©$STlI{l:$tlTi^$nT^5o 

^fgBjCO^^M^J-effl U -5 [Hl^TTt^^^ (DOE) te> _L j?£ CD j® 0 T' $> 
d CDJ: ? &[H#t Tt^^T^^tTT'e^^OlSaty? & t LT. ^JH^7-A^ 

©iftT^t ti<Rffl 1/ >X (^iH7-A< -f >x r v £ X lx >X) ('S#^A 
T m 8+ -T^)^ uCCiCO^TfJ, SPIE.VOL.126 P 46-53,1977 JCfB 

tstm^^*, ig i i *m ^xffiw\zmwt z> 0 

mi 1 \Z 43 ^ T , I»9^h7-A'f -T>7 :J ^^Xlx>X\ 2 i^T? & -5 o 

(nu-l) dz/dh=ns i n (9 - n ' s in(9' —(11) 
/W -f >x»y 7, U >XC07tll677l^ WJ^1f. h lZft$&fr <b CDSggfL n, n' 
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(nu-l) d z / d h =m A / d •••(12) 
BP'S. ^JH^7-A^ <* >x y * X U >X (JB$r#a«tt*T*# ^B«tS! U 
>X) Wffifl^t*: i IHSTTt^^^CD ^<h<7)^{C«^(12)T'-^A <=> *l 5 ^ tifi 111 
3£ L , d (D 5t £ ii C T £ JU h 5 - A < -f > 5* y £ X "CIS; It L x — 9 

z = c h 2 / [1+ {1- ( 1 + k ) c 2 h 2 } ,/2 ] + Ah 4 + Bh 6 + Ch 8 

+ D h 1 0 + • • • — (13) 

IL. zte3fc«i(«ia>#iBj£iE), htiffit zii«$fi^g*iLzii:i^ 

» , A, B , C, D , • • • « ^ * , A "A, 6 * , 8 A, 10*, • • • <D # S£ E 

d = m A / [ ( n - 1 ) (ch / (1-c 2 (1+k) h 2 ) ,/2 +4Ah 3 
+ 6Bh 5 +8Ch 7 +10Dh 9 + - • •}] •••(14) 

£AT<D&fiI^-^ te, *t#) U >X<Df-9 (DtiUZ. WrBBBfc*U>TBl3SL&H 

tfif-^t. r 0 , r , -ttflfeflJ^ S«K*Lfc#3t^««Offli<0|ft*¥S. d 

0 . d , -ra$t#j^ elm:* Lrz&ftmfflttnmmxte&yt^fflttmmnmm. g 
&mmm(DM® v >x&&i&-? z>mnT$>z>&$k(Dmffi 1.50745, 

7y^&tt 67.82, f5»lft$H 1.46730, 7 >y ^ ft tt 94. 99 T & £ . 
it jj r — 9 1 

r o =°° ( ti * ® ) 

d o =0.000000 G o : 7K 
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r,=co(#A— #^7>) 

d , =0.170000 
r 2 =00 

d 2 = 0. 500000 G 2 : * 

r 3 =00 

d 3 = 2.827852 G 3 : 6^ 

r 4 =-2.24427 

d 4 =0.100543 
r 5 = -15.91319 

d 5 =2.500000 G 5 : 6$ 

r 6 = -4.49971 

d 6 =0.125706 
r 7 = 44.94069 

d 7 = 1.016329 G 7 : 5^ 

r 8 = 4.83726 

d a =5.670543 G 8 : ^5 

r 9 = -9.853741 

d 9 =0.149768 
r 10=°° 

d 10 = 2. 000000 G 10 : 5^ 

r u = oo 

d n = 0. 000000 G„:535 
r 12 =-3121901.9552 (DOE) 

d 12 =30. 00000 
r 13 =°o (#®) 

fl 2 M. 

k =-1.000000 

A = -0.579671 X 10" 8 B= 0. 176129 X 1 0" 9 C = -0.358836 X 1 0" 1 0 
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D = 0.206033X 10" 1 1 
N A c : 0 . 6 (**) 
N A e : 1 . 1 

G D D : 5 9 1 . Sfsec 2 : 7 0 0 nm) 

m 2 mmm 

m 4 ARzf4 b «, \t*mw(Dm 2 mmm\zfr-fr%>nm u > xoytmizm ?m 
gi5A. 5B&t/5Ctt. $ 2 nffimizfrfrzttm v >x<Dmwwm. #*®Lm 
m 2 m m m <d m m v > x « . # la a* e> mm c sb b $ n a., mmizm^mmfDa 

IE/-7iJXl/>XL 2 f5I(DSa U /XL 3 ' <h 4fc # AIK M ffii £ fatt 
EIS©t^-7AXl/>XL4' t0i^U>Xt« @j)r^^*f L 5 chTtg 

(w^-Tctatz. 3 8 0 nm©ifiTiI{bStlT^5. 

m 2 nmmcDttM u > x&mm,-? zyt^fflttcDgnmT- ? 

r o =°° 

d o = 0.000000 G o : ?K 

r,=co ( # A* - 5 X ) 

d , =0.170000 
r 2 =oo 

d 2 = 0. 500000 G 2 : tK 

r 3 = °° 

d 3 =3.629613 G 3 : 5 ^ 

r 4 = -2.62258 

d 4 =0.464639 
r 5 =-28.96127 
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d 5 =2.500000 
r „ = -5.31605 

d o =0.100000 
r 7 = 17.45389 

d 7 =4.595595 
r 8 = -4.87156 

d 8 = 1.000000 
r 9 = -24.78548 

d 9 =0.100000 

r 10 = o ° 

d ,o= 2. 000000 

= CO 



G , : 5 m 



G 7 : «5 
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1 1 



d ,, = 0. 000000 



1 1 

r 12 =2437476.3123 (DOE) ( # ffl ) 

d 12 = 30. 00000 
r 13 = co ({#> ® ) 

121 

k =-1.000000 
A = -0.868033X 10~ 8 
D = 0.223170X 10 

o . 6 ( tk m ) 

1.1 

591. 5fsec 2 



5^ 



B = 0.838451X 10- 



i o 



C =-0.333972X 10 



- 1 o 



l i 



: 7 0 0 nm) 



N A c 
N A e 
G D D 

it mm 

IIU>X\hIEl/>X£cD$e^W>XTtg/5!c$*lfcfl2 1/ > X l¥ G 2 MU>X 
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£lEU>X£fk.U>X£<Dm<&ls>X£, IE V > X £ M. U > X £ <D * ~ X ti 
XU>X£. IkU > X £JEU > X £(D&£ * -Xt> X U > X £~effif&£ tlfzm 3 

u > xm £ t ffi & $ n x ^ -5 o 

M^Jt^^T, n cl2 , n d3 - ^ ffl ^ b MM K ^ Lfz&ft^fflMV) d T <£> ® #r 
ZL- g 3 



G o : 7K 



r o =°° (11*®) 
d o =0.000000 

r , = oo (*/t-^7X) 
d , =0.175 



r 2 = oo 



d 2 =0.6900 
r 3 = -0.8003 

d 3 = 2.7155 
r 4 =-2.6600 

d 4 =0.2000 
r 5 =54.9121 

d 5 =2.4000 
r 6 = -9.5242 

d 6 =0.802 
r 7 = 10.1548 

d 7 =4.8000 
r 8 = -6.3000 

d 8 - 1.1500 
r 9 = 202.1692 

d 9 =3.7000 



n d 2 = 0.6900 



n d 3 = 1.78650 



v d 2 = 66.81 



v d 3 = 50.00 



n d 5 = 1.78650 



d 5 



= 50.00 



n d7 = 1.43875 



d 7 



= 94.97 



n 



d 9 



= 1.43875 



d 9 



= 94.97 
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r 10 = -7.8211 

d ,0=0.4 
r ,,= 15.4103 

d n = 1.1000 
r l2 = 6. 4029 

d , 2 = 5.8000 
r 13 =-5.4177 

d 13 = 1.0012 
r 14 =-19. 6199 

d 14 = 0.1200 
r l5 = 8. 7057 

d 15 =6.7000 
r l6 =-5. 3902 

d 16 =7.7834 
r 17 = 4. 1061 

d 17 = 1.5801 
r , 8 = -3. 6364 

d 18 = 2.8593 
r , 9 = 76. 2530 

d 19 = 3.9133 
r 20 = -6. 92 1 6 
N A c 
N A e 
G D D 



n d ,, = 1.78650 



v d ,, = 50.00 



n d , 2 = 1.43875 v dl2 =94.97 



n „ , 3 = 1.61340 



n d ,5= 1.4970 



n d ,9= 1.59551 



v d ,,= 43.84 



v d l5 =81.61 



n d ,6= 1.52944 v d ,,= 51.72 



n cl , 8 = 1.49831 y d | 8 =65.03 



v d ,9=39.21 



1 . 15 
1 . 15 

2650fsec 2 (SgSfi : 7 0 0 nm) 



15 



What is claimed is: 



1. 3 0 0 nmrogtfii;*fLt, 1 OmmCiHT 5 0 XfiHODrtWS 

2. 3 O O nmroiSCMl/T, US 1 OmmC^Ht 5 0 X^±©rt»8 

3. mmmffrX^m^tK m^t^mizMvxmmit^nxi^m Mm 1 ksb 
x£> < i: i & zmmm 1 t'iB«w^#) u >x. 

5. WmffiJE&M Lfc N A t , W3MI£&a63N A «9 , ^^^{^^ 

N A e > 1 . 5 X N A c 
{fib, NAeUtag*ft*4NA. NA c ttiRiilE^llfeN AT'feS. 

6. f xJgSftftSNA^O. 6^±CD7kg#^U>X<hLT fit J#£nT<^ 

7. 3ti±Cffi«SS^2 0 mm^TTS5i*fi 1 V >X. 

s . ytm±.<Dftm\ztt-? zummtotiLtfi iooof sec 2 «TT^i$i 
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1 0. i*«^6if:filSnfc, M"JiCt£b® £fr ttfc5^S{(E>¥i£b 1/ >Xi . 

^z>m #m i iciBtt<7)^#i v > x. 
<» i$m v >x. 

1 3. *^««*#JB-Cfc*a» 1 KBE*©** « k >Xo 
14. NAe SM«l/>XOlragSftft5iPft. NAc ^iRiiiEf II 
4£<t. NAc^bNAe ffi SB HI Jftft ^ *^ <£> HI ffi $J * S tt & * 

E£#fii&saft$£ 5 \znMtottm v >Xo 
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ABSTRACT OF THE DISCLOSURE 

^■mmcD^mu > X , 3 0 0 nm©ftSI:»lT, m $ 1 0mmlI^HT5 

N A e > 1 . 5 x N A c 
II, NAete*r5cMi£&a6-S.NA, NAc^iR^^IE^SgL^NAT^Sc 
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